Huntington's disease does not appear to increase the risk of diabetes mellitus.
Huntington's disease (HD) is an autosomal, dominantly inherited, neurodegenerative disorder characterised by neurological, cognitive and psychiatric symptoms. HD has been associated with diabetes mellitus, which is, to some extent, supported by studies in transgenic HD mice. In transgenic mice, the severity of the diabetic phenotype appears to correlate with the length of a polyglutamine expansion in the protein huntingtin. In the present study, we investigated the association between diabetes mellitus and HD by performing an oral glucose-tolerance test (OGTT) to evaluate the glucose-tolerance status and OGTT-related insulin release in 14 HD patients. Furthermore, we expressed N-terminal huntingtin fragments with different polyglutamine lengths in an insulinoma-cell line (INS-1E) to investigate how mutant huntingtin influences glucose-stimulated insulin release in vitro. We found no difference between a group of early- and middle-stage HD patients and a large group of control individuals in any of the assessed variables. However, the glucose-stimulated induction of insulin release was significantly reduced in the insulinoma-cell line expressing highly expanded huntingtin compared to cells expressing huntingtin with modestly elongated polyglutamine stretches. These data indicate that insulin release from beta-cells expressing mutant huntingtin appears to be polyglutamine length-dependent, and that polyglutamine lengths within the range normally found in adult onset HD do not influence insulin release. This challenges the assumption of an increased risk of diabetes among HD patients, although our results do not exclude a changed glucose tolerance in end-stage HD patients or in patients with juvenile onset HD. It also raises the question of which extent transgenic mice models reflect the pathology of human HD in this regard.